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INTRODUCTION
The geology, hydrology, and water quality, of the Kankakee River
combine to form a high diversity of habitats and aquatic life,
creating one of the finest rivers in Illinois (Smith 1971, Brigham et
al. 1981, Ivens et al. 1981, Suloway 1981, Skelly and Sule 1983,
Brigham et al. 1984, and others). The value of the river lies in its
use as a scenic, cultural, recreational, and industrial resource
(Barker et al. 1967, Ivens et al. 1981, Graham et al. 1984). The river
in Illinois has remained relatively unaltered while still meeting the
needs of the public, municipalities, and private interests.
Construction of the Braidwood Nuclear Generating Station and its
associated riverside intake and discharge structures has provided the
opportunity to gather data on the fishes of the Kankakee River. The
study was initiated to determine the effects of construction and plant
operation on the river. Although the generating station is presently
pre-operational, the intake and discharge structures are operating on
an irregular schedule to test the system and to provide water for the
house service water system of the generating station. The structures
have also been operational in a controlled reduction of water levels
in Braidwood Cooling Pond, followed by a filling period to help
reduce dissolved solid concentrations. However, pumping to reduce
dissolved solids did not occur in 1986.
The Braidwood Station Aquatic Monitoring Area, near Custer Park,
Will County, Illinois, consists of a 2.5-km reach of the Kankakee
River and its tributary, Horse Creek (Figure 1). The 1986 fishery
survey marks the ninth year that studies were conducted by the
Illinois Natural History Survey. Information was collected using
similar methods during the same season each year, yielding a rare and
valuable long-term data set. This additional year of data allows us to
further document environmental changes and the resulting response of
the fish community. Monitoring the assemblage of fish species and
their numerical relationships also provides an indication of
Anomalies in the form of macroparasites, diseases, malformities,
or injuries were found on 23.4% of the total catch by number; Neascus
sp. (Trematoda) was responsible for a 15.0% infection of those
occurrences. A recapture rate of 9.5% of the total catch in 1986
was much higher than that of 1985 (5.3%). Diversity indices of total
catch were generally lower, with the lowest diversity recorded in this
series at seven stations. An Index of Biotic Integrity total score of
48 was calculated from the total catch within the monitoring area,
falling into the 'good' integrity class.
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environmental quality. The goal of this research is to gain a better
understanding of the complex relationships of fishes to their dynamic
lotic surroundings by studying changes in the fish community as a
response to physical fluctuations.
MATERIALS AND METHODS
Two sampling methods, electrofishing and seining, were used to
collect Kankakee River fishes 4-14 August 1986. These same methods
were used in previous fisheries investigations in this series (Sule et
al. 1978, 1979, 1980; Skelly and Pescitelli 1981; Skelly and Epifanio
1982; Skelly and Kwak 1984, 1985; Kwak 1986).
The six sampling locations on the Kankakee River and Horse Creek
have remained the same throughout this series (Figure 1). Each
sampling location consists of two sampling stations, designated by the
location number and an "R" or "L" indicating the right or left side of
the river as one looks upstream. The six general sampling locations
are briefly described below:
Location 1 is approximately 1,000 m (3,280 ft) above the intake
structure. This location provides data for an upstream section of the
river that is not influenced by the cooling lake intake or discharge.
Location 2 is located on Horse Creek, including a length
approximately 100 m (328 ft) upstream from the confluence of Horse
Creek and the Kankakee River. This location is studied because of its
potential influence on the Kankakee River and because it represents a
potential fish spawning site.
Location 3 is located in the area of the intake structure.
Location 4 is located in the immediate vicinity of the discharge
canal. This location provides data for that region of the river which
may be affected by thermal and chemical discharges of the cooling
pond.
Location 5 is located approximately 300 m (984 ft) downstream of
the discharge canal. This location is situated in the area of
discharge influence and represents a potential near-field recovery
area from any impact that may be associated with the discharge.
Location 6 is located approximately 1.6 km (1 mile) downstream of
the location of the discharge canal. This region is well below the
influence of the discharge and represents a potential far-field
recovery area from any impact that may be associated with discharge.
A boat-mounted, boom-type electrofisher, which employed a
230-volt, 3 0 00-watt, 3-phase A.C. generator as a power source, was
used to sample adult and juvenile fishes. At locations 1, 5, and 6
(Figure 1), each station (L and R, left or right bank as one looks
upstream) was electrofished for 0.5 hour, covering a distance of
approximately 152 meters (500 ft) and representing one unit of effort.
Because of the proximity of locations 3 and 4, these areas were
sampled for only 15 minutes, each covering one-half of the unit
distance. The entire width of Horse Creek (Location 2) was
electrofished from its mouth to a point approximately 305 meters
(1,000 ft) upstream for a period of 1 hour, representing two units of
effort. The boat driver and two other persons captured stunned fish
with 12.7-mm (0.5-in.) mesh dip nets. Each electrofishing station was
shocked four times, with a 2-day repopulation period between each
replicate. Electrofishing was conducted such that the first "run" of
each replicate was made in a downstream direction through the middle
of the shocking zone. The second "run" at the station was taken
proceeding upstream, adjacent to the first run and as close to the
bank as water depth would allow. The third "run" was made in a
downstream direction outside of, but adjacent to, the two previous
runs. This sequence of runs was repeated until the desired length of
time had elapsed. The unit area shocked was equivalent to 0.4 hectare
(1 acre).
Seine samples were taken at two sites within each sampling
station twice within the 2-week sampling period, representing four
replicates per station. A 7.65 x 1.22-m (25 x 4-ft) nylon seine was
used with a 1.22 x 1.22 x 1.22-m (4 x 4 x 4-ft) bag. The seine was
constructed from King 4.76-mm (3/16-in.) square mesh. A shoreline
distance of 15 meters (49 ft) was seined in a downstream direction;
the first haul was taken downstream of the second. All small fish
collected by seine were preserved in formalin and returned to the
laboratory for analysis. Large fish were processed in the field and
released.
All fish were identified, measured for length and weight, and
examined for parasites. Prior to release, fish were marked with a
partial fin clip unique to fish captured on that date. In following
collections, fish previously marked were noted and marked again with
the appropriate clip for that day. Fish were released at the station
where they were collected. Dissolved oxygen, water-temperature, water
velocity, pH, turbidity, and conductivity were measured at each
collection. These values are tabulated in Appendices A and B.
A condition factor was calculated for each fish by the following
equation:
K (TL) = weight (g) X 100,000
total length (m m)
Each fish collected and its K factor are listed in Appendix C.
Appendix D contains a complete summary of all fishes collected for
this report series from 1977 to 1986, during August or July-August.
Diversity indices (Shannon 1948) were computed for collections taken
at each station for electrofishing and seine catches and were compared
with those calculated in previous years.
Biomass and abundance of fishes collected at different locations
were analyzed statistically by analysis of variance. Comparisons were
made on a catch-per-unit-effort basis using In(X+1) transformations of
weight and numbers. August 1986 results were subjected to a one-way
analysis of variance with station as the main effect. Three-way
analysis of variance models were used with year, station, and
replicate as independent class variables for 1977-1985 data. Various
environmental parameters were included as covariables in all models.
Comparisons of means were made with Duncan's Multiple Range Test.
Results were considered significant at the P < 0.05 level. It should
be noted that the four samples collected by electrofishing and seine
are not true replicates statistically, but they are what may be
referred to as temporal pseudoreplicates (Hurlbert 1984) because of
the lack of true independence of these successive samples. Given the
impossibility of obtaining true replicate samples of transient fishes
in this complex river situation, the difficulty in applying
inferential statistics to these situations is acknowledged and the
limitations recognized.
RESULTS AND DISCUSSION
CATCH INFORMATION
Fifty-one species of fishes representing 11 families were
collected from the Braidwood Station Aquatic Monitoring Area during
August 1986 (Table 1). An average of 48.3 (45-53) species have been
collected in eight previous August or July-August samples, with 52
species in the 1985 survey. A total of 76 fish species representing
17 families were collected by the Illinois Natural History Survey in
the monitoring area from 1977 through 1986 (Table 2). No species
collected over that period is on the Illinois list of threatened or
endangered species.
The pallid chub (Hybopsis amnis), referred to as the pallid
shiner (Notropis amnis) in reports of this series written prior to
1985, is a rare fish in Illinois. It was thought to be extirpated
from Illinois until its recent collection in the Kankakee River; it
has been proposed for consideration as a threatened species. The
pallid chub has consistently been collected from the Braidwood Station
Aquatic Monitoring Area since 1978 (Appendix D-12), comprising the
only recent collections of this species in Illinois other than in the
Mississippi River. An additional four specimens of the pallid chub
were collected by seine in 1986. This number is reduced compared to
peak collections of 49 and 16 specimens in 1984 and 1985,
respectively. The specimens collected in 1986, all adults, averaged
33.5 mm in total length. Two 1986 specimens were collected at Station
5L and the other two at Station 1L. This marks the first collection
of H. amnis at Station 1L, with all but one specimen from previous
August or July-August samples collected at Station 5. The habitat at
Stations 1L and 5L is similar, both characterized as slack water
depositional areas. The reduction of water velocity at Station 1L is
caused by the extension of a rocky shoal into the river channel,
while a widening of the river at Station 5 reduces flow there. A
detailed description of the seining areas, including water quality
parameters, may be found in Skelly and Sule (1983). All specimens of
H. amnis, except for one adult collected by electrofishing in 1985,
were collected by seining.
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Until recently, a total of 110 specimens of Hybopsis amnis had
been recorded in Illinois; 96 were from the Kankakee River with 88
(including the August 1986 sample) of those from the Braidwood Station
Aquatic Monitoring Area. However, 58 specimens of the Illinois
Natural History Survey fish collection, previously identified as the
bigeye chub (H. amblops), were reidentified as H. amnis. This
taxonomic correction was made by Dr. B. M. Burr and Mr. M. L. Warren
of Southern Illinois University and confirmed by Dr. L. M. Page of the
Illinois Natural History Survey. These specimens were collected from
1899 through 1901 from five different streams in the Mississippi River
drainage basin, thereby expanding the historic distribution of H.
amnis.
Total biomass of fishes collected by both methods combined
totaled 206 kg (Table 1), composed primarily of golden redhorse
(Moxostoma ervthrurum), 26.6%; quillback (Carpoides cyprinus), 13.3%;
rock bass (Ambloplites rupestris), 9.9%; smallmouth bass (Micropterus
dolomieui), 9.2%; gizzard shad (Dorosoma cepedianum), 7.1%; and carp
(Cyprinus carpio), 6.6%. The average total biomass of the 8 previous
years was 241.7 kg (131-414 kg), with a total biomass of 220.4 kg from
1985. The total number of fish (3,567) was represented primarily by
bluntnose minnow (Pimephales notatus), 20.8%; longear sunfish
(Lepomis megalotis), 13.1%; golden redhorse, 9.3%; rock bass, 7.5%;
smallmouth bass, 6.3%; and orangespotted sunfish (L. humilis), 6.0%.
Total abundance from previous years averaged 5,056 fish (1,072-
12,933), with 9,911 fish collected in 1985. Excluding the large 1977
sample, mean abundance was 3,932 (1,072-9,911), slightly higher than
that collected in 1986.
Smallmouth bass was not as well represented in the 1986
electrofishing catch as it was in 1985, where it was dominant both in
biomass and abundance. Smallmouth bass ranked among the five most
abundant fishes at 9 of 11 stations in 1986, but it did not rank first
by number at any station (Table 4). It ranked first at one station
(6R) by biomass and in the top five at 10 stations (Table 2). A
dominant smallmouth bass age-I year class (Figure 8) shows good
survival from a highly successful 1985 spawn. This dominant year
class was confirmed to be age I by scale projection analyses. Annuli
were read to the nearest year on a series of scales collected from 10
individual smallmouth bass. These fish ranged from 91 to 142 mm TL
and were all found to be age I. Smallmouth bass is highly pursued and
successfully creeled by sport fishermen on the lower Kankakee River,
with the greatest contribution to the catch as 230-mm fish at ages II
and III (Graham et al. 1984). This strong age-I year class should
contribute significantly to the 1987 sport fishery. Few
young-of-the-year smallmouth bass were collected, indicating poor
spring spawning conditions for this species in 1986.
Rock bass was well represented in the 1986 electrofishing catch,
ranking in the top five at seven stations in both abundance and
biomass. It was never ranked first by abundance or biomass at any
station. The rock bass catch was widely distributed by length, with a
major size class near 120 mm (Figure 9). Longear sunfish was the most
abundant fish in the electrofishing catch (15.2%), ranking highest at
three stations and in the upper six at all other stations. The
electrofishing catch and total catch (both methods combined) of
longear sunfish in 1986 was higher in biomass and abundance than in
any previous August collection of that species (Appendix D-12).
Longear sunfish was not a dominant fish by biomass in 1986, ranking in
the top five at only three stations.
Golden redhorse was the dominant fish by weight (26.9%) of the
electrofishing catch, ranking first at six stations and in the top
five at all but one station. The second most abundant fish of the
electrofishing sample, it ranked first at three stations and in the
top five at an additional four stations. This electrofishing
sample was higher in number than that of any previous August
collection of golden redhorse (Appendix D-12). Numerous age-I
individuals were collected with few young-of-the-year (Figure 10),
reflecting good survival from a highly successful 1985 spawn and poor
golden redhorse reproduction in 1986.
The shorthead redhorse (Moxostoma macrolepidotum) 1986
electrofishing catch was similar to that of 1985 (Appendix D-12). The
1986 sample was dominated by age-I fish (Figure 11), which were
prevalent as young-of-the-year in 1985. The river redhorse (M.
carinatum), an intolerant and rare fish in Illinois (Smith 1979), was
collected with greater abundance (103 fish) in 1986 than in any
previous August collection. All but four individuals were juveniles
(ages 0 and I) (Figure 12), mostly age I.
Quillback, carp, and silver redhorse (Moxostoma anisurum) were
all well represented in biomass but not abundance of the
electrofishing catch, primarily due to low numbers of large individual
fish. Quillback ranked among the top five fishes in biomass at eight
stations and was second only to golden redhorse in proportion of the
total electrofishing biomass. Carp comprised the highest biomass at
Station 2, Horse Creek, and ranked third at two other stations.
Silver redhorse ranked in the top five fishes in biomass at two
stations. A population of gizzard shad at Station 5 made up 83% of
the biomass and abundance of the total catch (both methods combined)
of that species (Appendices D8, D9, and D12). Gizzard shad ranked
first in biomass of the electrofishing catch at both Stations 5L and
5R but was not in the top five at any other station. It was the most
numerous fish at Station 5R and the second most abundant at 5L,
ranking low at all other stations. Lentic characteristics caused by a
widening of the river at Station 5 create favorable habitat for
gizzard shad.
Cyprinids other than carp accounted for 33.7% of the total catch
by number of both methods combined, with 20.8% comprised of bluntnose
minnow (Table 1). This is greatly reduced from the 64.7% of the 1985
total catch by number composed of cyprinids other than carp. Studies
of fish food habits in the early years of this project showed that
small forage fish are an integral part of the adult game fish diet,
with cyprinids a dominant prey group (Sule et al. 1978, 1979).
Smallmouth bass were found to consume fish from six different families
over the year and displayed preference for particular food items,
coinciding with the time of year and the availability of forage;
their highest consumption of fish was in August. Other piscivores
noted were largemouth bass (Micropterus salmoides), white crappie
(Pomoxis annularis), black crappie (P. nigromaculatus), and channel
catfish (Ictalurus punctatus). The lower relative abundance of
Cyprinidae, along with reduced absolute numbers of cyprinids and
young-of-the-year in 1986, will contribute to a lower forage base
available to piscivores. Lower growth rates or a shift in diet may be
expected to occur in piscivorous fishes.
SPATIAL AND TEMPORAL COMPARISONS
One-way analysis of variance of electrofishing results from 1986
revealed significant differences between stations for biomass and
abundance values (Table 5). Results of Duncan's multiple range test
showed electrofishing biomass at Stations 4L, 3L, 3R, and 6L to be
significantly higher than that Stations 2 and 5R (Table 6).
Electrofishing biomass and abundance at Station 6R was significantly
lower than that at all other stations, presumably due to an observed
lack of structure in the shocking zone. Station 3L had significantly
higher electrofishing abundance than all other stations except 5L and
4L. Emergent beds of shoreline vegetation provided optimal habitat
for sunfishes, increasing abundances at Stations 3L and 4L; while
the lentic characteristics and submerged boulders at Station 5L
created a unique habitat there. The 1985 electrofishing sample showed
increased catch on days when the riverside intake structure was
pumping; however, the intake or discharge structures were not
operational during any 1986 fish collection. No significant
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differences were noted in the one-way analysis of variance of 1986
seine results (Table 5).
Three-way analysis of variance with year, station, and replicate
as main effects and water velocity, depth, water temperature, and
dissolved oxygen as covariables were significant for both
electrofishing and seine biomass and abundance data (Table 7).
Electrofishing biomass and abundance values were significant for year
and station effects; year-station interaction effects were
significant only for abundance values. Seine biomass and abundance
values were significant for year, station, and year-station
interaction. Replicate and dissolved oxygen effects were significant
for seine abundance data; water velocity effects were significant for
seine biomass results.
The electrofishing total biomass collected in 1986 was moderately
high and statistically similar to that of 1985, 1984, 1983, and 1982,
lower than that of 1981 and 1977, and greater than that of 1979 and
1978 (Table 8). Stations 1L and 6L remained the dominant stations by
biomass as in previous multi-year analyses, with significantly more
electrofishing biomass than all other stations. The 1986
electrofishing abundance mean was significantly higher than all
previous years except 1985. Although not always statistically
different, a notable difference in electrofishing catch at stations on
opposite sides of the river has persisted both for biomass and
abundance, with the left side of the river more productive. Station
6R also yields significantly fewer fish than all other stations.
Station 2, Horse Creek, ranks intermediate by abundance and low in
biomass.
Duncan tests for results of seine sampling showed both biomass
and abundance for 1986 to be intermediate (Table 9). Statistically
biomass from 1986 was similar to 1981 and 1979, lower than 1977 and
1985, and higher than 1984, 1983, 1982, and 1978. Seine biomass from
IL
Stations 5R and 5L were each significantly higher than that of any
other station. Significantly more fish were collected by seine in
1985, 1979, and 1977 than in 1986. A similar number was collected in
1984, 1981, and 1978, with significantly fewer fish collected in 1983
and 1982, compared to 1986. Station 5R has produced significantly
more fish by seine than all other stations. Stations 5L and 2 were
similar, with greater abundance than all other stations (except 5R).
Discharge or gauge height values did not contribute significantly
to mean square values for electrofishing biomass (Table 10) or seine
biomass and abundance (Table 12), although the models for each were
significant. Therefore, the Duncan's multiple comparisons for these
results (Tables 11 and 13) were nearly identical to that of the
previous model excluding discharge and gauge height values. Discharge
and gauge height values were significant effects on electrofishing
abundance results. Adding discharge and gauge height values as
covariables, 1978 abundances were similar to those of 1986 and 1985;
otherwise Duncan's results are not unlike those of the previous model.
COMMUNITY CHARACTERISTICS
Mean condition factors [K(TL)] of fishes collected in 1986 were
similar to those encountered in 1985 but remain slightly lower than
those of 1984. Minor increases in condition were observed for northern
hog sucker (Hypentelium nigricans), the dominant redhorse species
(Moxostoma), and dominant minnows (Cyprinidae). These increases in
condition indicate the presence of more large individuals, compared to
the catch of 1985 which was dominated by young-of-the-year of these
species.
In 1986, 23.4% of the total catch showed one or more anomalies
(macroparasites, diseases, malformities, or injuries) (Table 15).
This incidence rate is marginally higher than that found in 1985
(16.6%). Digenetic trematodes (Neascus sp.) caused "black spot
disease" in 15.0% of the total catch. Neascus infections were most
common in sunfishes (Centrarchidae) and seldom encountered on sucker
species (Catostomidae). Fish collected at Station 2, Horse Creek, had
the highest incidence of Neascus (30.6%), with stations on the right
side of the river showing a higher infection rate than the opposing
side. The complex life cycle of Neascus sp. involves snails and fish
as first and second intermediate hosts, respectively, with piscivorous
birds (herons or kingfishers) as a final host (Hunter 1944). Horse
Creek, which enters the Kankakee River on the right shoreline, may be
a source of Neascus sp. for the river system because of a greater
occurrence of both snails and piscivorous birds than at the other
stations. Also, river habitat along the right shoreline may be more
suitable for the other hosts of Neascus. Neascus sp. has been
recorded in the monitoring area every year of this report series.
Leeches (Hirudinea) were found externally attached to 3.8% of the
total catch. Centrarchids, again, were most commonly parasitized by
leeches. The highest incidence of leeches was found at Station 6L;
lower incidence of infection occurred at Stations 3R, 4R, and 5R. No
heavily leech-infested fish were found in 1986.
Two parasitic copepods, Lernaea sp. (anchor worm) and Argulus
sp. (fish louse), were encountered on fishes in the monitoring area.
Copepods were found primarily on centrarchids and catostomids.
Incidence of Lernaea in 1986 (2.3%) was notably increased from that of
1985 (0.1%), while Argulus occurrence was reduced from 0.2% in 1985 to
0.001% in 1986. Philometra nodulosa, a parasitic nematode frequently
encountered on quillback in 1979 (Sule et al. 1980), was not found in
the monitoring area. Other anomalies, including lesions,
malformities, cysts and tumors, injuries, and fungus, were
sporadically distributed by location and taxa.
An overall recapture rate of 9.5% of the total catch was much
higher than the 5.3% recapture rate of 1985 (Table 16). Recapture
13
rates varied among stations; the highest proportions were recaptured
at Stations 2, 3L, and 4L, few recaptures at 5R, and no fish were
recaptured at Station 6R.
Sixteen fish species were recaptured at least once in 1986 (Table
17). Sixteen individual fish were recaptured twice and two fish were
recaptured three times. Centrarchids showed the highest recapture
rates of fishes with substantial sample sizes, ranging from 4.7% for
bluegill to 20.0% and 19.5% for largemouth bass and rock bass,
respectively. High recapture rates were observed for northern pike
(Esox lucius) and pumpkinseed (Lepomis gibbosus), due to small
sample sizes and sample location. A higher recapture rate for
catostomids was shown in 1986 as compared to earlier years.
These recapture studies confirm the results of earlier tagging
studies (Sule et al. 1979, 1980), indicating the transiency of fishes
in this large river system. Low recapture rates were noted in all
mark-and-recapture studies in the monitoring area, even after
exhaustive sampling in some cases. Sule et al. (1980) recaptured
smallmouth bass and rock bass near catch-and-release points, and some
smallmouth bass were found to return to the original catch location
after release at another site. Low recapture rates with home range
and homing behaviors exhibited by some recaptured fish adds support to
Funk's (1957) concept of sedentary and mobile groups within some
species. The calculation of a population estimate for any species of
the Kankakee River may be of little practical value, due to the size
of the river, the lack of natural barriers (such as shallow riffles),
and the lack of control or measure of migration and mortality. Any
population estimate calculated from these data would also show
extremely large confidence intervals due to the low proportions of
recaptured fish.
Diversity indices varied in 1986 as in previous years (Table 18).
Electrofishing diversity indices increased over those of 1985 at eight
14
stations, with a reduction at three stations. Diversity of seine
results was reduced at all stations except 6L, which showed a large
increase over the 1985 diversity index value there. Diversity was
generally lower when considering results form both methods combined,
showing decreased indices at 8 of 11 stations. Combined methods
diversity indices were the lowest recorded in this report series at
seven stations, including all stations on the right shoreline of the
river, Station iL, and Station 2. This reduction of diversity in the
monitoring area may be partially due to a poor spawn by many species
and few young-of-the-year fish in the 1986 collection.
Assessing the biological integrity of running waters can be a
useful tool in estimating the ecological impact of human-induced
alterations on streams. An assessment of biotic integrity using
stream fish communities has been developed, applied, and tested by
Karr et al. (1986). The Index of Biotic Integrity (IBI) incorporates
data from the fish community into 12 metrics within three categories.
The categories include species richness and composition, trophic
composition, and fish abundance and condition. The index values range
from 0 (no fish) to 60, with IBI scores falling into integrity classes
from very poor to excellent. An IBI total score of 48 was calculated
for the 1986 total catch in the monitoring area, including both
Kankakee River and Horse Creek data (Table 19). This score lies in
the integrity class of 'good'. Factors contributing to a lower IBI
were trophic composition of the fish community and a high incidence of
anomalies. It is noteworthy that Smith (1971) rated the Kankakee-
Iroquois River system as excellent based on fishes known to occur in
the drainage and its potential for harboring others at that time.
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SUMMARY
1. Fifty-one fish species representing 11 families were collected
from the Kankakee River and Horse Creek within the Braidwood
Station Aquatic Monitoring Area in August 1986. An average of
48.3 (45-53) species was found in previous August samples.
2. None of the fishes collected in the monitoring area is on the
Illinois list of threatened or endangered species. The pallid
chub (Hybopsis amnis), a rare Illinois fish referred to as the
pallid shiner (Notropis amnis) prior to 1985, has been present in
eight consecutive collections, with four individuals collected in
1986.
3. Total biomass of fishes was 206 kg, compared to an average of 242
kg (131-414 kg) from previous years.
4. Total abundance (3,567 fish) was below the average from previous
years of 5,056 fish (1,072-9,911 fish).
5. Golden redhorse, quillback, rock bass, smallmouth bass, gizzard
shad, and carp accounted for 72.7% of the total biomass.
Smallmouth bass relative and absolute abundance and biomass was
reduced from those of 1985. Dominant age-I year classes and few
young-of-the-year were observed for smallmouth bass, golden
redhorse, shorthead redhorse, and river redhorse, with an
increase in river redhorse numbers.
6. Bluntnose minnow, longear sunfish, golden redhorse, rock bass,
smallmouth bass, and orangespotted sunfish numerically comprised
63.0% of all fish caught. A lower relative abundance of
Cyprinidae, along with reduced absolute numbers of cyprinids and
young-of-the-year, will contribute to a lower forage base
available to piscivores.
7. Significant differences were found between stations in the 1986
catch for biomass and abundance of electrofishing results. No
significant differences were noted in the seine catch.
8. Three-way analyses of variance revealed highly significant
differences between years and stations for both biomass and
abundance of each method for 1977-1986. Electrofishing biomass
was moderately high, but the abundance mean was higher than any
previous year. Seine biomass and abundance were both above
average compared with previous years. Discharge and gauge height
were significant effects only for electrofishing abundant
results.
9. Anomalies in the form of macroparasites, diseases, malformities,
or injuries were found on 23.4% of the total catch by number;
Neascus sp. (Trematoda) was responsible for a 15.0% infection of
those occurrences.
10. A recapture rate of 9.5% of the total catch in 1986 was much
higher than that of 1985 (5.3%).
11. Diversity indices of total catch were generally lower, with the
lowest diversity recorded in this series at seven stations.
12. An Index of Biotic Integrity total score of 48 was calculated
from the total catch within the monitoring area, falling into the
'good' integrity class.
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Figure 1. Locations of sampling stations within the Braidwood Station
Aquatic Monitoring Area of the Kankakee River.
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Figure 2. Mean daily discharge (cfs) for the Kankakee River near Wilmington,
Illinois during July and August 1977-79 and 1981 (courtesy USGS).
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Figure 3. Mean daily discharge (cfs) for the Kankakee River near Wilmington,
Illinois during July and August 1982-85 (courtesy USGS).
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Figure 4. Mean daily discharge (cfs) for the Kankakee River near Wilmington,
Illinois during July and August 1986 (courtesy USGS).
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Figure 5. Five-day mean discharge (cfs) for the Kankakee River near Wilmington,
Illlinois during 1977-79 and 1981 (courtesy USGS).
26
I
50000
40000
30000
Discharge
( cfs )
20000
10000
0
50000
40000
30000
Discharge
( cfs )
20000
10000
I'
62000
984 I
1
985 1
I
II
f/ I
' I
I
I...
U I •r I I ,I I I- I I I--'--'--"w n I I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Figure 6. Five-day mean discharge (cfs) for the Kankakee River near Wilmington,
Illinois during 1982-85 (courtesy USGS).
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Figure 7. Five-day mean discharge (cfs) for the Kankakee River near Wilmington,
Illinois during 1986 (courtesy USGS).
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Figure 8. Length-frequency distribution for smallmouth bass, Micropterus
dolomieui, collected from the Kankakee River and Horse Creek during
August 1986.
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Figure 9. Length-frequency distribution for rock bass, Amblopites rupestris,
collected from the Kankakee River and Horse Creek during August 1986.
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Figure 11. Length-frequency distribution for shorthead redhorse, Moxostoma
macrolepidotum, collected from the Kankakee River and Horse Creek during
August 1986.
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Figure 12. Length-frequency distribution for river redhorse, Moxostoma
carinatum, collected from the Kankakee River and Horse Creek during
August 1986.
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Table 1. Total catch (by method) for each species collected from the Kankakee River and Horse Creek during August
1986.
Electrofishing Seining Total
Z by Weight 2 by Z by Weight % by Z by Weight % by
Species Number number (g) weight Number number (g) weight Number number (g) weight
Longnose gar
Gizzard shad
Grass pickerel
Northern pike
Central stoneroller
Carp
Silverjaw minnow
Hornyhead chub
Pallid chub
Golden shiner
Emerald shiner
Striped shiner
Red shiner
Rosyface shiner
Spotfin shiner
Sand shiner
Redfin shiner
Mimic shiner
Suckermouth minnow
Bluntnose minnow
Fathead minnow
Bullhead minnow
Quillback
White sucker
Northern hog sucker
Spotted sucker
Silver redhorse
River redhorse
Black redhorse
Golden redhorse
Shorthead redhorse
Black bullhead
Yellow bullhead
Channel catfish
Stonecat
Blackstripe topsinnow
Brook silverside
Rock bass
Green sunfish
Pumpkinseed
Orangespotted sunfish
Bluegill
Longear sunfish
Green sunfish x bluegill
Smallmouth bass
Largemouth bass
White crappie
Black crappie
Johnny darter
Blackside darter
Slenderhead darter
Freshwater drum
All species
1
129
16
8
1
9
1
1
0
1
1
18
0
19
79
57
6
6
6
320
0
8
46
1
21
2
18
102
2
323
74
1
1
2
1
2
16
243
177
4
170
54
396
1
223
25
2
2
1
0
1
1
2,599
0.0 2.00
5.0 14,697.04
0.6 167.50
0.3 2,616.00
0.0 1.02
0.3 13,610.00
0.0 0.57
0.0 6.61
0.0 0.00
0.0 2.48
0.0 7.42
0.7 70.53
0.0 0.00
0.7 27.64
3.0 145.99
2.2 57.84
0.2 5.62
0.2 5.69
0.2 4.52
12.3 502.13
0.0 0.00
0.3 11.30
1.8 27,467.91
0.0 430.00
0.8 5,285.00
0.1 39.44
0.7 7,724.00
3.9 5,664.12
0.1 238.02
12.4 54,488.32
2.8 7,197.82
0.0 97.00
0.0 30.00
0.1 4,462.00
0.0 22.00
0.1 4.53
0.6 29.52
9.3 19,730.25
6.8 5,357.94
0.2 153.57
6.5 2,087.18
2.1 1,172.45
15.2 6,000.77
0.0 5.21
8.6 19,045.39
1.0 3,119.25
0.1 165.00
0.1 442.00
0.0 0.23
0.0 0.00
0.0 2.01
0.0 325.00
202,727.83
0.0
7.2
0.1
1.3
0.0
6.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.2
0.0
0.0
13.5
0.2
2.6
0.0
3.8
2.8
0.1
26.9
3.6
0.0
0.0
2.2
0.0
0.0
0.0
9.7
2.6
0.1
1.0
0.6
3.0
0.0
9.4
1.5
0.1
0.2
0.0
0.0
0.0
0.2
2
5
11
0
1
1
0
2
4
0
2
48
1
8
87
56
23
10
6
422
1
9
3
0
0
0
0
1
0
10
0
0
0
2
0
11
9
26
22
0
44
30
72
0
2
1
2
2
26
1
5
0
0.2
0.5
1.1
0.0
0.1
0.1
0.0
0.2
0.4
0.0
0.2
5.0
0.1
0.8
9.0
5.8
2.4
1.0
0.6
43.6
0.1
0.9
0.3
0.0
0.0
0.0
0.0
0.1
0.0
1.0
0.0
0.0
0.0
0.2
0.0
1.1
0.9
2.7
2.3
0.0
4.5
3.1
7.4
0.0
0.2
0.1
0.2
0.2
2.7
0.1
0.5
0.0
1.63
8.76
132.92
0.00
0.82
0.71
0.00
7.91
0.94
0.00
0.37
21.27
0.88
1.14
88.03
26.34
17.33
7.11
2.00
407.34
0.57
9.77
9.99
0.00
0.00
0.00
0.00
21.00
0.00
498.16
0.00
0.00
0.00
1.55
0.00
4.14
8.59
749.16
387.90
0.00
275.29
163.59
921.18
0.00
26.97
4.67
15.86
18.75
9.82
3.69
7.02
0.00
0.0
0.2
3.4
0.0
0.0
0.0
0.0
0.2
0.0
0.0
0.0
0.6
0.0
0.0
2.3
0.7
0.4
0.2
0.1
10.5
0.0
0.3
0.3
0.0
0.0
0.0
0.0
0.5
0.0
12.9
0.0
0.0
0.0
0.0
0.0
0.1
0.2
19.4
10.0
0.0
7.1
4.2
23.8
0.0
0.7
0.1
0.4
0.5
0.3
0.1
0.2
0.0
968 3,863.17
3
134
27
8
2
10
1
3
4
1
3
66
1
27
166
113
29
16
12
742
1
17
49
1
21
2
18
103
2
333
74
1
1
4
1
13
25
269
199
4
214
84
468
1
225
26
4
4
27
1
6
1
3,567
0.1 3.63
3.8 14,705.80
0.8 300.42
0.2 2,616.00
0.1 1.84
0.3 13,610.71
0.0 0.57
0.1 14.52
0.1 0.94
0.0 2.48
0.1 7.79
1.9 91.80
0.0 0.88
0.8 28.78
4.7 234.02
3.2 84.18
0.8 22.95
0.4 12.80
0.3 6.52
20.8 909.47
0.0 0.57
0.5 21.07
1.4 27,477.90
0.0 430.00
0.6 5,285.00
0.1 39.44
0.5 7,724.00
2.9 5,685.12
0.1 238.02
9.3 54,986.48
2.1 7,197.82
0.0 97.00
0.0 30.00
0.1 4,463.55
0.0 22.00
0.4 8.67
0.7 38.11
7.5 20,479.41
5.6 5,745.84
0.1 153.57
6.0 2,362.47
2.4 1,336.04
13.1 6,921.95
0.0 5.21
6.3 19,072.36
0.7 3,123.92
0.1 180.86
0.1 460.75
0.8 10.05
0.0 3.69
0.2 9.03
0.0 325.00
206,591.00
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0.0
7.1
0.1
1.3
0.0
6.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.4
0.0
0.0
13.3
0.2
2.6
0.0
3.7
2.8
0.1
26.6
3.5
0.0
0.0
2.2
0.0
0.0
0.0
9.9
2.8
0.1
1.1
0.6
3.4
0.0
9.2
1.5
0.1
0.2
0.0
0.0
0.0
0.2
I - -
Table 2. List of fishes collected from the Kankakee River and
Horse Creek in the Braidwood Station Aquatic Monitoring Area from
1977 through 1986.
Lepisosteidae
Lepisosteus osseus (Linnaeus)
Amiidae
Amia calva Linnaeus
Anguillidae
Anguilla rostrada (Lesueur)
Clupeidae
Dorosoma cepedianum (Lesueur)
Dorosoma petenense (Gunther)
Salmonidae
Salmo gairdneri Richardson
Umbridae
Umbra limi (Kirtland)
Esocidae
Esox americanus Gmelin
Esox lucius Linnaeus
Cyprinidae
Carassius auratus (Linnaeus)
Cyprinus carnio Linnaeus
Notemigonus crvsoleucas (Mitchill)
Semotilus atromaculatus (Mitchill)
Nocomis biguttatus (Kirtland)
Phenacobius mirabilis (Girard)
Hybopsis amnis (Hubbs & Greene)
Notropis atherinoides Rafinesque
Notropis buchanani Meek
Notropis chrvsocephalus (Rafinesque)
Notropis dorsalis (Agassiz)
Notropis emiliae (Hay)
Notropis lutrensis (Baird & Girard)
Notropis rubellus (Agassiz)
Notropis spilopterus (Cope)
Notropis stramineus (Cope)
Notropis umbratilis (Girard)
Notropis volucellus (Cope)
Ericymba buccata Cope
Pimephales notatus (Rafinesque)
Pimephales promelas Rafinesque
Pimephales vi ilax (Baird & Girard)
Campostoma anomalum (Rafinesque)
Catostomidae
Ictiobus bubalus (Rafinesque)
Ictiobus cyprinellus (Valenciennes)
Carviodes carpio (Rafinesque)
Carpiodes cyprinus (Lesueur)
Moxostoma anisurum (Rafinesque)
Moxostoma carinatum (Cope)
Moxostoma duquesnei (Lesueur)
Moxostoma ervthrurum (Rafinesque)
Moxostoma macrolepidotum (Lesueur)
Rypentelium nigricans (Lesueur)
Catostomus commersoni (Lacepede)
Minytrema melanops (Rafinesque)
Erimyzon oblongus (Mitchill)
Erimyson sucetta (Lacepede)
Longnose gar
Bowfin
American eel
Gizzard shad
Threadfin shad
Rainbow trout
Central mudminnow
Grass pickerel
Northern pike
Goldfish
Carp
Golden shiner
Creek chub
Hornyhead chub
Suckermouth minnow
Pallid chub
Emerald shiner
Ghost shiner
Striped shiner
Bigmouth shiner
Pugnose minnow
Red shiner
Rosyface shiner
Spotfin shiner
Sand shiner
Redfin shiner
Mimic shiner
Silverjaw minnow
Bluntnose minnow
Fathead minnow
Bullhead minnow
Central stoneroller
Smallmouth buffalo
Bigmouth buffalo
River carpsucker
Quillback
Silver redhorse
River redhorse
Black redhorse
Golden redhorse
Shorthead redhorse
Northern hog sucker
White sucker
Spotted sucker
Creek chubsucker
Lake chubsucker
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Table 2. List offishes collected from the Kankakee River and
Horse Creek in the Braidvood Station Aquatic Monitoring Area from
1977 through 1986 (continued).
Ictaluridae
Ictalurus melas (Rafinesque)
Ictalurus natalis (Lesueur)
Ictalurus nebulosus (Lesueur)
Ictalurus punctatus (Rafinesque)
Noturus flavus Rafinesque
Aphredoderidae
Aphredoderus savanus (Gilliams)
Cyprinodontidae
Fundulus notatus (Rafinesque)
Atherinidae
Labidesthes sicculus (Cope)
Percichthyidae
Norone mississippiensis Jordan &
Eigenmann
Centrarchidae
Micropterus dolomieui Lacepede
Micropterus salmoides (Lacepede)
Lepomis cvanellus Rafinesque
Lepomis gibbosus (Linnaeus)
Lepomis Lulosus (Cuvier)
Lepomus humilis (Girard)
Lepomis macrochirus (Rafinesque)
Leomis megalotis (Rafinesque)
Ambloplites rupestris (Rafinesque)
Pomoxis annularis Rafinesque
Pomoxis nigromaculatus (Lesueur)
Percidae
Stizostedion vitreum (Mitchill)
Perca flavescens (Mitchill)
Percina caprodes (Rafinesque)
Percina maculata (Girard)
Percina phoxoceohala (Nelson)
Etheostoma caeruleum Storer
Etheostoma microperca Jordan & Gilbert
Etheostoma niarum Rafinesque
Etheostoma zonale (Cope)
Scaenidae
Aplodinotus arunniens Rafinesque
Black bullhead
Yellow bullhead
Brown bullhead
Channel catfish
Stonecat
Pirate perch
Blackstripe topainnow
Brook silverside
Yellow bass
Smallmouth bass
Largemouth bass
Green sunfish
Pumpkinseed
Warmouth
Orangespotted sunfish
Bluegill
Longear sunfish
Rock bass
White crappie
Black crappie
Walleye
Yellow perch
Logperch
Blackside darter
Slenderhead darter
Rainbow darter
Least darter
Johnny darter
Banded darter
Freshwater drum
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Table 10. Three-way analysis of variance of the ln(X + 1)
abundance and biomass of fish captured per unit of electrofishing
effort for the Kankakee River during August 1977-1979, August
1981-1983, July and August 1984-1985, and August 1986. Asterisks
denote significance at P < 0.05 (*1), P < 0.01 (*2), and P < 0.0001
(*3).
Mean squares
Source of variation df Biomass Abundance
Year 8 1.0796*1 5.3151* 3
Station 9 4.2203*3 3.3841*3
Year vs. station 72 0.4651 0.3932*3
Replicate 3 0.9278 0.0815
Station vs. replicate 27 0.2959 0.1998
Velocity 1 0.0225 0.0356
Depth 1 0.5657 0.0045
Water temperature 1 0.8098 0.3999
Discharge 1 0.0966 1.8581*2
Mean gauge height 1 0.0265 1.6499*2
Delta gauge height 1 0.6749 1.6051* 2
Error 234 0.4256 0.1944
Model 125 1.0198*3 1.2169*3
N 396 396
Coefficient of
determination (r 2 ) 0.56 0.77
44
'0
0
4-4 0
o 
o 0
0 C
,O as
U 4L» 0•
Sd 0r4
C 3
.4 *X
§D
Va 60CO
€0 00
m 01
cd V
0 W, G
* -4 0
,o G)O
0I Q.
1 0 0
S 00 V
o 0 a
o 6 :3 Va
04rd q44
0 O'
0 0 V
4- 00 4
( L) O4 g
r-4 00
E 4
U 0 L * 0
"- <) 3 Ccl
r 00
0 4 C a
0 a 00
E ca CO 3
M 0 * 0O .44.O
a0 a
1 - 00a
S0 r %CO 4.4 C
oor r^
00
Oh
Nc
-4
00
00
ON
Oh
00
0-
mU
CO
-14
00
CO
-4
-4
-4
-4
co
0a
-4
0
0
-04
ON
0
r.,
P-4
--4
oo
oO
*
tr
0
4n
4.
CO
00
rN
*
co
Co
*
00
CO
0
4.Co,)
0-4
-4'i,
o 0o
O O
*1
00
-N
*-
00
4."
Sc
4 cN
00
00
Co
00
1-4
C LI,
00
1 r
ON
*
00
00C
N
4 n
o\
4 o
SO
a'
00
- -
S 0o
*a
ON
C so
*94
to 2M 1mA
{3
01Caa
\0
00 \o
a' 0
-4 0
co rco
-4 Q0
O-4 0
.0%Co
00 CO
NONCM
a' Ca
-4 00C',
U0 N.
a' 01
-4 *
4r.
'0 a'
- 04.
00
*
CN
oLn CM*
en
a N
cr•
00
st
*
4
Co
o< ON
*
u,0 4
o
c4
cn
00
*
ea
S -4
*r
0 <
e0
to ea
<u s... E
1 3
CO) b
0
0
0
U .4ca
ca
4)
*0
0t
CO
* P
CA
aC
-4 a
4) D
a)
Qco ra
> G
a) 0
4- ar-
cd tW Aa W) O4 0
o 00
(0-4 O
ca C0
)0 3
0 60
a =
u3
m 1 a
'0 
'0
4, c'0
1-4 0 .9
s-ia)
ro CD
eO CO, 4
45
Wt
u
<
Table 12. Three-way analysis of variance of the ln(X + 1)
abundance and biomass of fish captured per unit of seine effort
for the Kankakee River during August 1977-1979, August 1981-1983,
July and August 1984-1985, and August 1986. Asterisks denote
significance at P < 0.01 (*1) and P < 0.0001 (*2).
Mean squares
Source of variation df Biomass Abundance
Year 8 19.7365*2 25.4642*2
Station 9 8.2445* 2  6.0222*2
Year vs. station 72 2.0946*1 1.7873*2
Replicate 3 0.8915 0.5097
Station vs. replicate 27 0.8908 0.7975
Velocity 1 2.2454 0.0355
Depth 1 0.4360 1.0846
Water temperature 1 0.0207 0.1377
Discharge 1 0.4691 0.0806
Mean gauge height 1 0.7686 0.3951
Delta gauge height 1 0.0258 0.3610
Error 234 1.2142 0.7865
Model 125 4.7488*2  4.8952*2
N 396 396
Coefficient of
determination (r 2 ) 0.68 0.77
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Table 14. Mean condition factor, K(TL), of all species of
fishes collected from the Kankakee River and Horse Creek during
August 1986.
Species N K(TL) SD Range
Longnose gar 3 0.11 0.01 0.10-0.12
Gizzard shad 134 1.06 0.17 0.61-1.63
Grass pickerel 27 0.59 0.24 0.43-1.70
Northern pike 8 0.54 0.10 0.42-0.76
Central stoneroller 2 0.86 0.06 0.82-0.90
Carp 10 1.32 0.35 0.47-1.62
Silverjaw minnow 1 0.72 --
Hornyhead chub 3 1.02 0.22 0.78-1.20
Pallid chub 4 0.62 0.08 0.53-0.72
Golden shiner 1 0.79
Emerald shiner 3 0.63 0.12 0.54-0.76
Striped shiner 66 0.71 0.20 0.23-1.10
Red shiner 1 0.85 --
Rosyface shiner 27 0.68 0.11 0.47-0.89
Spotfin shiner 166 0.79 0.14 0.28-1.18
Sand shiner 113 0.75 0.14 0.34-1.22
Redfin shiner 29 0.70 0.10 0.31-0.82
Mimic shiner 16 0.70 0.10 0.56-0.91
Suckermouth minnow 12 0.78 0.12 0.57-0.96
Bluntnose minnow 742 0.81 0.12 0.28-1.32
Fathead minnow 1 0.63
Bullhead minnow 17 0.84 0.22 0.30-1.24
Quillback 49 1.22 0.13 0.90-1.56
White sucker 1 1.00
Northern hog sucker 21 1.20 0.41 0.89-2.89
Spotted sucker 2 0.96 0.08 0.91-1.02
Silver redhorse 18 1.07 0.15 0.79-1.34
River redhorse 103 1.11 0.27 0.70-3.20
Black redhorse 2 0.84 0.10 0.77-0.91
Golden redhorse 333 1.07 0.18 0.50-3.07
Shorthead redhorse 74 0.98 0.13 0.58-1.33
Black bullhead 1 1.51
Yellow bullhead 1 1.09
Channel catfish 4 0.90 0.23 0.62-1.12
Stonecat 1 0.71 --
Blackstripe topminnow 13 0.71 0.12 0.54-0.93
Brook silverside 25 0.38 0.05 0.29-0.48
Rock bass 269 1.89 0.27 0.46-2.94
Green sunfish 199 1.74 0.32 0.16-3.87
Pumpkinseed 4 1.78 0.16 1.54-1.87
Orangespotted sunfish 214 1.70 0.29 0.87-2.83
Bluegill 84 1.57 0.29 1.00-2.31
Longear sunfish 468 1.90 0.28 1.14-3.32
Green sunfish x bluegill 1 1.66 --
Smallmouth bass 225 1.16 0.21 0.51-2.83
Largemouth bass 26 1.34 0.74 0.46-4.63
White crappie 4 1.08 0.26 0.87-1.41
Black crappie 4 1.16 0.11 1.04-1.26
Johnny darter 27 0.65 0.14 0.30-0.88
Blackside darter 1 0.84 -- --
Slenderhead darter 6 0.72 0.05 0.64-0.78
Freshwater drum 1 1.46 -- -
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Table 19. Summary worksheet for Index of Biotic Integrity
(IBI) calculations based on fishes collected from the Braidwood
Station Aquatic Monitoring Area, including the Kankakee River and
Horse Creek during August 1986.
Classification of data Results IBI metric rating
Number of species
Total 51 5
Darters 3 5
Sunfishes 8 5
Suckers 9 5
Intolerants 10 5
Proportion of individuals
Green sunfish 5.6% 3
Ominvores 23.0% 3
Insectivoresa 72.1% 3
Piscivores (top carnivores) 21.6% 5
Hybrids -- 5
Diseased or anomaly 23.4% 1
Total number of individuals
in sample 3,567 3
IBI total score 48
Integrity class good
a Proportion of insectivores is more appropriately used for large
rivers, rather than insectivorous cyprinids.
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